alpha-Bromo ketone substrate analogues are powerful reversible inhibitors of carboxypeptidase A.
The aldehyde (RS)-2-benzyl-4-oxobutanoic acid, which is 25% hydrated at pH 7.5, has recently been shown to be a strong reversible competitive inhibitor of carboxypeptidase A [Ki = 0.48 nM; Galardy, R. E., & Kortylewicz, Z. P. (1984) Biochemistry 23, 2083-2087]. The ketone analogue of this aldehyde (RS)-2-benzyl-4-oxopentanoic acid (IV) is not detectably hydrated under the same conditions and is 1500-fold less potent (Ki = 730 microM). The ketone homologue (RS)-2-benzyl-5-oxohexanoic acid (XIII) is also a weak inhibitor (Ki = 1.3 mM). The alpha-monobrominated derivatives of these two ketones are, however, strong competitive inhibitors with Ki's of 0.57 microM and 1.3 microM, respectively. Oximes derived from the aldehyde, the ketones IV and XIII, and a homologue of the aldehyde are weak inhibitors with Ki's ranging from 480 to 7900 microM. The inhibition of carboxypeptidase A by the alpha-monobrominated ketones is reversible and independent of the time (up to 6 h) of incubation of enzyme and inhibitor together. Bromoacetone at a concentration of 30 mM does not inhibit carboxypeptidase A. Incubation of an equimolar mixture of 2-benzyl-4-bromo-5-oxohexanoic acid (XV) and enzyme for 1 h led to the recovery of 82% of XV, demonstrating that it is the major species reversibly bound during assay of inhibition. Taken together, these results indicate that tight binding of carbonyl inhibitors to carboxypeptidase A requires specific binding of inhibitor functional groups such as benzyl and an electrophilic carbonyl carbon such as that of an alpha-bromo ketone or aliphatic aldehyde.(ABSTRACT TRUNCATED AT 250 WORDS)